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Repearch was caxried out to determine: (1) the amount o aerosol conden-
sate, (2) the amomnt of disintegrated aerveol particles, aml (3) the relation
¢f the charge of particles to the amouat retained dwring wespiration.

Cadmiwm oxids end zinc oxide ware used to deternins the amounts of aerosol
Somsnsate iolwained. Xaperiments were conducted on hwmans with smoike concen-
frations of 65,000 to 400,000 particles per cubic centimeter of emoke (cadmimm
oxide) and 40,000 to 360,000 particles per oubic contimeter of emoks (zinc oxide).
A total of 139 experiments was copducted: 59 with C20 end 80 with ZnO. Ra-
Sention varied from 45 to 90 percent (average of 60 pewcemt). In all casez
£inc oxide was retained to a higher degree than cadmium omids due to the grester
dispereion amd particle content of zinc =moke. The ‘hecry that the charge of
$he particle is largely responsidle for the degreo of retention was suggested.
Collatien of data obtained in experimsnts with tobscco, coal, and magnesium
oxide showed that the smount of retention is dependent om the dspth and dsgree

of penetration of the particles into the lungs.
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An ettempt was made to determine the valus of ine nasal passeges ae filters. P
. . Results showed no differsnce in retention of CA0, whils 3.5 to 5.5 percent more ' y Y
il 700 was reteined in nasal inhalation then in orel imhalstion. 2

A Other studies were conducted to determins the retention of the so-called
' disintegrated asrosols, such ss quertz dust and eluminum powder. Small particles

of aluminum powder (0.3 to 1 micron) were retalned to a greater degree than quartz
dust particles, while the lerser alvminum particles (1 to 3 microns) were re-
tained to & lesser degree then quartz dust pa—ticles of the sems gize. Teate I i
wara slso corducted on sutmieroscopic perticles (less than 1 micron) at comcen- . ' hi."
4rations of 45,000 to 50,000 particles per cubic centimeter. Retention of elw- . oot
minum wes 62 per:ient and retention of quartz L6 percent. Comperison of data e
obtained mhowed that:

1.  Submicroscopls particles of guartz are retained about 13 percent more |
than its smaliest micruscoplc perticles (0.3 to 1 aicron) ‘ :

2, Submicroscoplic particles of aluminum powler were retained 9 percent more
® then the larger particies, amd 13 percent more than submicroscoplc quartz parti-
clea. : ‘

Very interesting results were obtailned as & result of tests on a 1:9 mixture
of eluminum end wuartz. It can be said that addition of at least 10 vpercent of
alumimm powler greatly decreased the retention of the particles making up Zhe -
mixture. Tkis opens up an interesting nev field, in which retention of dangerous
industriel dusts could be decreased by the addition of other substances.

An attemot was mede to determine the degres of retention from the concen-
+" tyation of the dusts in the air. Results were rather promlaing, as a threefold
increase in the soncentration (from 50,000 to 150,000 particles pei cvbic centi-
meter) increased vetention from 16 to (73 vercent.

It had been suggested previously thet the charge of the perticle has 2 )
considerable e>fect on the degree of rstention. Experiments wevs conduc@si in .
gaversl factories wnare different machining processes released o consideradle
number of trivoelectrically charged particles (Priction charges) into the air
of the Pactory. A special apparatus wes developsd cn the basis of L. S. Bori-
shanskiy's suggestions which incorporated a condenser, which could be charged,
and an Owens counter. The amount of charged particles in the air varied froum
" 78.9 percent - “Il'ich" Factory, where carborundum was being milled) to 45.35 per-
J cent ("Proletariy" Factory, where small porcelain articles werse being ground and
finighed). Expsriments were comducted with air containing marshallite powder
and aluminmum powler which was obtained from the VAMI Leboratory. In one casge
the retention (marshallite powder) was 52.9 percent. This consisted of only
10,5 percent uncharged particles but 7h4.6 percent charged Earticles. In the
other case, gensral retention (mershallite powder) wes 41l.h percemnt, whish
consiated of 16 percent uncharged particles and TO percent charged particles.
The former was als> used in tests with aluminum dust. It was determined iha®
the charged particles made up 83 percent of the dust which was retalned.

In sonclusion, the data shows that the greater part of the duats retained
i3 made up of particles which are less than 1 micron irn size.
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